We report two cases of melanomas in patients who developed intestinal metastasis despite other metastatic sites responding to nivolumab and despite the patients having favorable findings such as vitiligo and normal LDH. The first case is an 85-year-old man who had been administered with nivolumab for lung/cutaneous metastases. After 22 courses of nivolumab therapy, fever and anorexia had appeared and his body weight had 
Introduction
Nivolumab is an immune checkpoint inhibitor that prevents programed death (PD) -1/ PD-ligand 1 interaction and is superior to standard chemotherapies, such as dacarbazine, in terms of overall survival (OS) and objective response rates in cases of metastatic malignant melanoma (MM). 1 During nivolumab therapy against metastatic MM, vitiligo is a favorable prognostic factor and high lactate dehydrogenase (LDH) is an unfavorable prognostic factor, in terms of overall survival and progression-free survival (PFS). [2] [3] [4] An autopsy study of patients who had had MM found an 80% incidence of metastases to the gastrointestinal tract. 5 However, the incidence of symptomatic gastrointestinal metastatic MM was found to range from 0.8% to 4.7%. 6 We herein present two MM cases in which metastatic lesions suddenly appeared in the intestinal tract and the body weight insidiously decreased during nivolumab therapy, despite partial response (PR) or stable disease (SD) with more favorable prognostic factors, including vitiligo and normal LDH levels.
Nivolumab therapy
At our institution, nivolumab was administered every 3 weeks (2 mg/kg) in a regime approved in Japan, but which differs from that approved by the U.S. Food and Drug
Administration. Prior to treatment, laboratory tests and imaging investigations (chest Xray, computed tomography (CT) and/or ultrasonography) were performed. The CT was performed every 2 courses of nivolumab therapy. However, no other significant changes, including in LDH level, were seen. CT revealed a severe intussusception on the ileocecal valve ( Fig. 1f) , and emergency surgery was performed. Histopathologically, the tumour was found to be metastatic MM. Subsequent colonoscopy showed more than 10 metastatic tumors. (Fig. 1g) . Two months later, the patient died of metastatic MM.
Case 2:
An 87-year-old woman had been diagnosed with MM (T3aN3M0, Stage IIIc) on the left cheek. BRAF gene mutation was not inspected. She had undergone wide local excision and left cervical lymphadenectomy. At 3.5 years after surgery, lymphadenopathy ap-7 peared on the right neck (Fig. 2b) . Neither PET-CT nor endoscopy was performed. To treat the metastatic MM of the lymph node, nivolumab therapy was started. Under nivolumab therapy, she maintained SD (Fig. 2c ) for 6 months with an adverse skin effect (vitiligo). LDH had been within normal limits throughout the treatments. After the 10 courses of nivolumab therapy, laboratory tests revealed iron-deficiency anemia and positive fecal occult blood. Her body weight decreased by 3.5 kg from 47 kg in 5 months (Fig. 2a) . Upper and lower gastrointestinal endoscopy showed neither tumors nor bleeding. Capsule endoscopy showed scattered black tumors with smooth surfaces and clots on the small intense (Fig. 2d) . Based on the clinical findings, the diagnosis of metastatic MM of small intense was made. The nivolumab was discontinued and palliative care started.
Discussion
We reported two cases of MM that metastasized to the intestinal tract during nivolumab therapy, although the possibility remains that the intestinal metastasis had preceded the nivolumab therapy. We discuss two points: One is interstitial metastasis in MM, and the other is the significance of vitiligo and LDH level during nivolumab therapy. An autopsy study of 125 patients with MM found the incidence of metastases to the gastrointestinal tract to be 58% in the small intestine (73 patients) and 22% in the colon (28 patients). 5 Several studies have noted that the incidence of symptomatic gastrointestinal metastatic MM ranges from 0.8% to 4.7%. 6 In an autopsy study, the intestinal metastasis of MM was reported in a patient who had undergone nivolumab therapy. 7 We usually use CT to assess the efficacy of nivolumab; 8 however, interstitial metastasis is difficult to detect. In fact, we were unable to detect the metastasis in the intestinal tract by routine examination in either of our two cases. Reportedly, the clinical features of intestinal metastasis of MM are gastrointestinal bleeding (including melena), anemia, vague abdominal pain, and weight loss. 6, 9 Hence, body weight should be monitored and fecal occult blood should be tested for in follow-up screening of nivolumab therapy.
Both of our cases showed vitiligo as an adverse effect of the nivolumab therapy. The cumulative incidence of vitiligo in patients with MM who are receiving immunotherapy (PD-1 or cytotoxic T-lymphocyte antigen 4 antibody) has been reported to be 3.4%. 2 Another study reported that vitiligo appeared in 15% of nivolumab therapy cases. 11 Patients who presents vitiligo as skin adverse event have longer OS and PFS. 2 Thus, vitiligo is a favorable prognostic marker in patients treated with nivolumab. Concerning serum LDH levels, while the median survival in MM patients with elevated serum levels of LDH (>240Ul) was only 5 months, that in MM patients with normal se-rum LDH was 16 months. 3 In another study, patients who were treated with anti-PD-1 therapy against metastatic MM had significantly longer OS when their LDH was not elevated than when it was elevated. 4 Therefore, low serum LDH level is an another favorable prognostic marker. Indeed, the PFS of our cases (12 months for case 1 and 6 months for case 2) were longer than the median PFS in patients treated with nivolumab (5.1 months). 10 Regrettably, intestinal metastases appeared despite the favorable prognostic markers of normal LDH level and vitiligo in both cases. Although the immune tolerance of the intestinal tract might be associated with MM metastases, this is not obvious from previous clinical and experimental studies.
Conclusion
We reported two patients who developed intestinal metastasis despite other metastatic sites responding to nivolumab and despite favorable findings of vitiligo and normal LDH. The cases suggest that we should pay attention to intestinal metastasis through fecal occult blood and body weight loss, since intestinal metastasis is difficult to detect through routine examinations, including CT. (e) CT imaging shows lung metastasis at the 22 nd course of nivolumab therapy (red circle).
(f) CT imaging shows intussusception on the ileocecal valve (yellow arrowheads).
(g) Colonoscopy shows colon metastasis. 
